ABSTRACT
What is known about this topic?
QOL-AD is the instrument measuring quality of life of Alzheimer's patients. It has been translated into several languages but not into the Thai language.
What new information is offered in this study?
The psychometric property, especially the reliability of a Thai QOL-AD version is good, but the validity in the caregiver group is still of concern.
What are the implications for research, policy, or practice?
There is a simple and easy to use Thai QOL-AD version. It is a useful QOL instrument that allows healthcare practitioners to measure Thai Alzheimer's patients.
Background
Dementia is a chronic disease, which causes the defect of the memory and self-care of patients, and incurs significant healthcare expenditure. [1] [2] [3] The high incidence and prevalence of dementia stems from the rising trend of aging populations in many countries, and the increasingly advanced treatment that prolongs life. 4 The prevalence of dementia doubles every five years for those aged 65 years and older. 5 Improvement in dementia can be determined by using several clinical and behavioural outcomes such as improving cognitive status, delaying the onset of more severe symptoms, maximising day-to-day functioning, and reducing behavioural problems. 6 Since dementia is an incurable disease, quality of life (QOL) as one humanistic outcome plays an important role in determining the improvement of patient care. 7 Several instruments were developed to measure QOL in dementia patients 8 by three channels 9 :
1) patient self-report; 2) proxy-report by caregiver; and 3) direct observation of patients' behaviours.
However, direct self-report of QOL by dementia patients is still questionable due to their declining capacity to discern the true nature of their health deficits. However, several studies showed that demented patients with mild to moderate dementia could provide reliable and valid self-reports.
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The Quality of Life-Alzheimer's Disease (QOL-AD) scale was developed to measure QOL in dementia patients 10 as either a patient self-report or a proxy-report by caregivers. QOL-AD was translated into several languages, including Portuguese, 14 Japanese, 11 Mandarin, 15 French, 12 Spanish, 16 and Turkish, 17 and the reliability and validity of the translated versions tested. However, to the best of our search, a Thai version of the QOL-AD until now has not been established. Hence, we aimed to develop a Thai QOL-AD version to assess QOL of Thai Alzheimer's patients with mild to moderate severity, and to test the psychometric properties of the developed Thai version of this scale in outpatients with AD and their caregivers. 
Method Subjects

Process
This study was conducted into two steps:
1) translation of QOL-AD from the original English version to a Thai version; and 2) validation of reliability and validity of the developed Thai version.
Translation of QOL-AD
The original QOL-AD 10 is a 13-item questionnaire to assess the quality of life of Alzheimer's patients from the perspectives of patients and their caregivers. It covers several aspects, for example, the perception of health status, mood, functional capacity, personal relationships and leisure, financial situation, and life as a whole. Each item is quantified using a Likert scale with score one classified as poor, and score four as excellent where total scores range from 13 to 52. The questions are written in simple and straightforward language that benefits AD patients who have cognitive impairment. It also provides a detailed useful instruction for the interviewers.
With the permission of the original author (RG Logsdon), a Thai version was developed. We followed the sequential method for the translation. 20 First, two independent translators translated the original English version into Thai. Then, the two Thai translations were compared. If there was any discrepancy, we sought out the opinion of a third translator. Following this, the initial preliminary Thai version was obtained. Second, two independent translators who were blinded to the original version translated the initial preliminary Thai version back into English. Any discrepancies of the back-translated versions were examined and resolved with the assistance of RG Logsdon. A three expert committee panel-comprising a neurologist, a psychiatrist specialised in Alzheimer care, and an educator specialised in Thai language-checked for cultural appropriateness and content validity of the scale. A final Thai QOL-AD version was produced.
Validation
All the AD patients and their caregivers were administered the Thai QOL-AD questionnaire at the outpatient clinics of the two hospitals. The AD patients responded to the evaluation in the form of an interview in accordance with the instructions of the original version. If they showed any sign of misunderstanding, an interviewer would explain without pointing to an answer. The interview would stop when patients did not respond to more than two questions. An interviewer would pose all events in the interview format. Each caregiver was also handed and instructed to complete the QOL-AD questionnaire for the AD patient. The total score was calculated separately for the AD patient and caregiver versions. The scores ranged from 13 to 52. The total scoring weight was calculated by multiplying the AD patient score by two and adding the caregiver score, then dividing the result by three. Reliability and validity were tested.
Statistical analysis
We evaluated internal consistency and validity of the developed scale. Internal consistency was estimated by determining Cronbach's alpha coefficients. Cronbach's alpha coefficients above 0.7 are indicative of a good internal consistency. 21 We calculated the correlation of each item score with the total score, each item score with the 13th item "life as a whole" and Cronbach's alpha coefficient if item deleted. Validity was examined in terms of concurrent validity and construct validity. Concurrent validity was determined by the correlation between the patients' responses and the caregivers' responses in both the total score and the score for each item. Construct validity was verified through factor analysis using principal components method on the assessments of only 12 items (discard item 13 "life as a whole") of both the patients' responses and the caregivers' responses. The factors obtained were rotated by the Varimax method.
Results
Reliability Table 1 presented that Cronbach's alpha coefficient for the patients' responses was similar to that of caregivers' responses (0.82). This value indicated good internal consistency. The correlations between the scores of each of the first 12 questions and the total score were all within an acceptable range for both the patients (r = 0.40-0.68) and caregivers (r = 0.35-0.71). However, the correlations of individual items with the thirteenth item "life as a whole" were lower in both the patients (r = 0.13-0.35) and caregivers (r = 0.20-0.52). Table 2 shows Cronbach's alpha coefficient if item 13 is deleted for both patient and caregiver dimensions. It was found that Cronbach's alpha coefficient between the item and its dimension when excluding item 13 was lower than Cronbach's alpha coefficient of its dimension for patient responses. Furthermore, caregiver responses demonstrated the similar trend except for item 5 "memory," which had higher Cronbach's alpha coefficient than its dimension.
Construct validity
Kaiser-Meyer-Olkin test values were 0.80 and 0.74 for patients' responses and caregivers' responses, respectively, and Bartlett's tests of sphericity of both groups were significant (p < 0.001). This ensured the adequacy of the samples of both patients and caregivers for factor analyses. The 12 items scale for patients' responses was eventually reduced to three factors, with eigenvalues greater than one, which explained 53.10 per cent of the total variance. The first factor named physical well-being (PW) composed of six questions (questions 1, 2, 3, 5, 10, and 11). The second factor corresponded to social well-being (SW), which included five questions (questions 4, 6, 8, 9, and 12). The third factor, close interpersonal relationships (CI) represented the marriage question (question 7). For the caregivers' responses, factor analysis obtained four factors with eigenvalues greater than one, which explained 63.89 per cent of the total variance. Those factors were interpreted as follows:
1) social well-being (SW) four questions; 2) functional ability (FA) three questions; 3) psychological well-being (PsW) three questions; and 4) physical well-being (PW) two questions (Table 3 ).
This study showed that most items had correlation with its domain greater than 0.4 in both patient and caregiver groups, except for two items (question 11, r = 0.36; question 12, r = 0.37) in patient group and two items (question 5, r = 0.24; question 9, r = 0.37) in caregiver group (Tables 4 and 5 ). A patient group had around 80-83 per cent scaling success of convergent validity and 70-83 per cent for discriminant validity. A caregiver group, however, presented 100 per cent scaling success of convergent validity in all factors except for psychological well-being factor (33 per cent). For discriminant validity, the scaling success was around 44-83 per cent (Table 6 ).
Discussion
The original QOL-AD was translated into a Thai QOL-AD version and then tested for their psychometric properties. The findings indicated that the Thai QOL-AD version had an appropriate reliability in both patient and caregiver groups with similar Cronbach's alpha coefficient of 0.82. This finding was slightly lower than the original version, 10 but close to other studies. 11, 12, 14 The correlation of each item with total score ranged between 0.40-0.68 and 0.35-0.71 in patient and caregiver groups, respectively. Our finding was consistent with the results reported by Logsdon et al., 10 which indicated the correlation of 0.41-0.67 and 0.34-0.63, respectively. However, the correlation of each item with the question 13 "life as a whole" in this study was slightly lower than the findings from the study by Logsdon et al. 10 . For a patient group, the correlation was 0.13-0.35 compared to 0.24-0.59 as reported in the previous study, 10 and 0.21-0.52 vs. 0.13-0.55 in a caregiver group, respectively.
The results of factor analysis revealed that the Thai QOL-AD version for a patient group composed of three factors (physical and psychological well-being, social well-being, and close interpersonal relationships), which was relevant to the previous studies. 13, 22 However, the items, which fell in each factor, were somewhat different among the studies. This might be due to the difference in target population. Revell et al. 22 included healthy elderly samples with high education, but
Gómez-Gallego et al. 13 and this study recruited AD patients with lower education. Another potential factor might be the diversity of living culture between the western and eastern world. Revell et al. 22 conducted the study in the USA, Gómez-Gallego et al. 13 in Spain, and this study in Thailand. The caregiver group, however, showed four factor components (physical well-being, social well-being, functional ability, and psychological well-being). We did not find any studies performing factor analysis in a caregiver group.
Convergent validity indicated satisfactory scaling success in both patient and caregiver groups (80-100 per cent) except for the psychological well-being factor (33 per cent) while discriminant validity was likely to be lower scaling success (44-83 per cent) for both groups. The moderate discriminant validity in this study might be attributable to several reasons. Firstly, there is a problem related to the language itself. When using word-by-word translation from English to Thai language, the translated Thai language is quite awkward for Thai people to understand. It might be more appropriate to keep exactly the original meaning with modified Thai language. The second problem is the difference between western and Thai cultural backgrounds. We found that it is hard for Thai participants to discern between question 9 "self as a whole" and question 13 "life as a whole." Both questions seemed to be alike for Thais. Finally, the situation "losing face" played an important role in the validity of data. To provide frank information to the interviewer who was a stranger for patients and caregivers might be inappropriate, especially when quality of life was likely to be worse.
Several limitations needed to be taken into consideration in this study. First, the study planned to recruit samples from one setting. Due to the low number of patients and longer period of data collection, we decided to recruit more samples from another setting. Some bias may have occurred between the different settings. We addressed this problem by comparing the scores obtained from the two groups. The results showed no significant difference.
Compared with other studies [23] [24] [25] using the multi-trait scaling analysis, this study included 2 to 10 less sample sizes. Small sample sizes lead to high standard error, 26 which might subsequently result in the moderate construct validity. Second, due to the fact that most patients in this study lived in another district and took at least a whole day to visit the hospital, making a special appointment with them would become burdensome to their family. Hence, we alleviated this issue by collecting the individual data only one time using the QOL-AD questionnaire. This approach might not be able to be reproducible by a test-retest comparison. Thirdly, our aim focused on translation and psychometric test of a Thai QOL-AD version among patients with mild to moderate AD. This is because the original study (Logsdon et al. 10 ) and other studies (Logsdon et al. 6 ; Novelli et al. 14 ; Matsui et al. 11 ; Yap et al.
15
; Wolak et al.
12
; Gomez-Gallego et al. 13 ) indicated that QOL-AD was useful in measuring QOL in patients with mild to moderate AD. Therefore, we did not conduct a discriminant validity comparing between mild and moderate AD patients. Furthermore, this study focused only on AD patients in the hospital; therefore, the generalisability of this questionnaire to those living in nursing homes or residential facilities needs to be considered. Based on our mentioned limitation above, there might be gap for future study and further analyses regarding a Thai QOL-AD version.
Conclusion
The Thai QOL-AD version showed the appropriate reliability. However, validity still needs to be reconfirmed before wider use of this questionnaire in the general Thai population. 
